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(57) Abstract: A light-receiving panel with granular semiconductor devices (solar cells) having photoelectric transducing function 
built therein, or a light-emitting panel with granular semiconductor devices (light-emitting diodes) having photoelectric transducing 
function built therein. In a shown solar cell panel, a printed wiring sheet is constituted by forming a printed circuit and holding holes 
in a matrix of a plurality of rows and a plurality of columns on a thin printed circuit sheet formed of transparent synthetic resin, 
solar cells are fitted in the holding holes of the printed circuit sheet and encapsulated with transparent synthetic resin, and positive 
electrode terminals and negative electrode terminals exposed outside are formed so as to connect the such solar cell panels in series, 
in parallel, or in series-parallel. The solar cell panel may be bent in to a two-dimensional or three-dimensional curved surface. 



WO 03/094248 Al I ill II Hill 1111^ 



(57) Cft: 

♦ 



WO 03/094248 



PCT/JP02/04415 



m m m 

05 miftm 

tbx^ zmmmk-rz z. t \z& v mmzm^mm^ytx^ytm/^M^ 

10 KMim 
15 

20 flip n^i:m^^'>U n XD^^^^fcM^l- l^©^i§MtT^ 

mt2<D&m<Dv-7±.)v&&mr&ikm<D^hVy?KmzmwvT, et 
*wmwm\z2%ti<D~7v y vm&<Dmzm&(Dv-- : 7iL)v%:^ vv y 



i 



WO 03/094248 



PCT/JP02/04415 



«ft8B¥6 -13633 #&SRfcKk 2%C<D7)V2.ffi&frVT&Wt<nV— ^-feJl^M 
<ft§B¥9 -162434#^IRfclB«©*»«fi/^^;V' <XfcfcfcHMtJ&>'- M fc* 

#^2001-210834-^^#fclBm©^ft^^;KC*5ViT«> p7£Xten^<Z> 



2 



WO 03/094248 



PCT/JP02/04415 



, MIB^©¥##m^*ftm^©b^b^65^jgM*r§^©^M5ai4©y 

^X«KlE«$n*»©¥##^&**llil$*T¥##*^©iii^*©«5«r 
«J*-r5«*©«mLi:, > bK5»->- H©*lS^^tl«*©^3JW** 
15 ^«^W^MT^yu>'hi3^<h^<i^fc^.t^#iS[^-r§ s b©T$>^o 

£©^XtefS^ffi/WW;:^Tte, 1 tSc©^"U > b@a$i->- M£#$C©¥ 

i ^©mss^u > hmmz&mtwv. ^©^awwf^ffia 
20 £^ft©&&4>r*m«K i tfe©^u > hsan^- h sm^t?©T, #tfc©## 

»ii&tt»©«ffla*^<b, S3ttxtt5s^ffl7t^;v©*^b, wmsshb. 



3 



WO 03/094248 



PCT/JP02/04415 



(c) mtz&mmmnv&j&mmm^ffif&zn. mrnxmnm/^vw 2 & 
(e) tafB^^^^ pmxunmn^mfcnoimwiomttikt* png 

15 ggaisn*. 

(g) WIBS^Xtt»3ttffl/^^;V©««*t©S^Xtt58^SM«^^»^ at* 

20 J&t"£o 

(1) MfB1tS^©M@^¥fT^TOfc^$n, £©M®fc#^7^Xte#^ 



4 



WO 03/094248 



PCT/JP02/04415 



>vmmzs—b&ftz>&3j:nt, mm-fv >h@B^>— b©a^©^?L^ 

^^^^^^A,T^-©S^^4 I ^e^^b. ¥##^<Z> 12*© 

\zmmtz> ©t, mm<D& ? ts.m* <Dim®m*m~rz>g:ytx\mytmn*)v* 
20 ffimzfr-ottm&)&mizmft-?z>z\ ttfx&z. 

z\(Dmm.^mz^x, mmm4nimiz^x. ^m^m^® i m ©mn©ifi 
®mztm&&mfr&mwisTmmm \£-j±&muz\ tx\ i Mnnrnzmm? 
v>hffimizmm.mzmmvTh£.\,\ 

25 mmom^tzmw 

m i fe^mwammmmizmz? u > h@a^->— MH**©¥MniTfc d > m 2 

tev— 7-k;i/0S(f®STa5O, 0 3 teEij©v— ^-fe;i/©$r®iaT&D, 04 raj 



5 



WO 03/094248 



PCT/JP02/04415 



hmuwmmx$>v. 06«:/u>h@3^>^h<z> ;j F®0~e&o, 

05 WiWT$> t), 011 ^»«^WW©RflMfc*:*fi5BlTr* 0, 012 fcfcfcffir 

tji!i/^ji/0¥i0T$t), 01 3 \t^mnw^)vo^mm^<Dm^m^$> o 

, 01 4^it^J^b^im(D^«mA^;i/(DmiiW®0TfeO, Hl5«dL 

016 Hjse«©^u > b@2^>— b t v-7^)\s<Dmwfo± :a m-£$> o , 0 

10 17 te&MMoyV > bE«^— h0Sa9£*¥M*C* 0, 018 «^M^J©* 

0, 020 femwm<D3:mmw^)\'<Dmffifo*Wiffim'v$> 0 , 

0 2 1 tt^^J©*»««^^^;P©SSIJSfc*:»f®BI"C» 0,022 \t^.m(D± 

ft^-f 3"- H <Z>$r@0T& 0,027 te^H^J©f§^gcoM*S0^& 0,02 
8te02 7£>A-AiSi®r@0T&5o 

20 ssw*mfi*rsfeje>cD*a©^ffi . 

25 ^mmmmxmmm) <D%nmmm<o&*uvto!mwm=?2 cot, v- 



6 



WO 03/094248 



PCT/JP02/04415 



ffiffiMoW^&Wfci'— (tfiJ^fcf, J¥£0.4 ~0. 6 mm, ^Ji^"e^0. 
6 mm) mm X 200 mmC^X^ilfcWOfeCTfeS 

1.5 mm<DMVt(Dmtti£3 t, £©fpH^M£3 <D^M£&tC0iJ*-fc£U > (P) & 
05 Sfbfcnf©rai4 0.5jtim) mtt&3 £t&&m 4<DMRlZ 

M$nfcl^fi6, 7 (iES6«h^«E7) T$oTpn^5©» 

^tircA5/y^-v'3>ffl©Si0 2 ©«8 O¥2$}0.4 Jim) £.&ttZ> 

10 

£©V — 9-fe;W2«, 0t);Lfc£WO9 8/1 5 9 8 3#&$Rfc, 

Miai^©m@6, 7«, ^nTJ^-'JA^-xh, n^-x 

h*ftri6UT»J*f ffi6, 7©a^«^J300 -500 /imtfeO, JS^tt 
J&200 -300 /im^§, <&U «H6, 7 ^y*fel:J:DMUT>bi< 
20 , fOi©^Tf^UTt)J:Vi. #V-.7t;i/2H #3fcfln00 mW/cm 2 
©*HBteSS3fr*tMift«BE*SlO. 6 V©3teB«*&5l^-r*. fit, V"^ 

BT*oTfe«k^. COV-7tJV2BH pWi->'J3>©lP]»i 
^Mfcl 0 (#!J;U^ 1.0 ~1.5 mm*, 1.0 ~1.6 mmL) t, ^(D^M^><0 



7 



WO 03/094248 PCT/JP02/04415 

nf©tflll^ png^l2t, B (#P» £J£ifc£i*fcff ZffiO. 2 u 
m(D p +^l£tS[S 13t, mttfc 1 0 (Dfft^lRl^M^^^^^nfc 1 tt<D 
til4, 15 (IE^14, ttl5) t. Si0 2 A^Wy^"> / 3> 

mhf^/5 1 <D^^^$n^ic0^2 lMI:0il2 2i, SESJfiH? 
HI 2 3 0liSf« 24t & 

yU>MBi*2 Ofck fflttJR (0^100 Atm) (D^®fc¥BB©^M (ff£100 
10 Mm) S^bfc*>©T?*D, I8&&2 1 tmm.2 2 <DmmUM%.&WQ /imtfe 

^2 3^ISfi2 4H ^U>hBB«^-h*Wl©4£Jret*SB«K^*>«r 

1 \Z, ^!)^_^60ff60^J©T h U y97,mzgrWL<D$m&2 5 ^fef^^iOIb 

y hU y»J>hlB^2 0 S^bfc^U > hiB*fe->*- 1 KUTSt^JOX* 
jlf. fiy#JL2 5«:, V-y'fe;i/2SIR«)3i/uT^J#BJtM^iEA^^©?LT2bS 
20 . &m<D&mi 2 514, > hEi^ 2 0 ®ttt& 2 1 £ znfcWSrr Sttifc 2 1 
t©MlCiB«Sn, ^JO^i#?L2 5 ©§-* (4l£eti 2 1 2 2 ©*gB#£ 

frm-?z>&vizmj&zti> &mi2 5 0 5 ^ v-7t;i/ 2 © 1 

6, 7\zmmir^mm^K\mm2 2it)m^x^o <au «!t?L2 5« 

25 ©J#RT?*>«fc^. 



8 



WO 03/094248 PCT/JP02/04415 

mz, m^umz^x. i7~0iotstJ;5^ yj >bmm^—h 2 

6 <£>360(M@<D&£f?L2 5 fc^:* y— ^ir^ 2 y— ^-fe^ 2 ©iG5S2f 

«@6, 7%7v>hffim2o\zn% t mzmm-?z>o z.<dm&. zmmw-? 

05 -fe;i/2«#«^|pI&0 7 0^e»^Jt^Tg«$n, #V-^-k;i/2(DiEli6 

7 ^is*r*«M* 2 2 fcgattsn*. 

10 6fck 2 2fc«kD}EflB«H?S»2 3 K&iKSn, «fe*ffl©2?«©V-7 

•fe;V 2 ODftH 7 14, ^<d^ 2 2 fclJ; D ft«*HFm 2 4 KSSttStlS. 

hcd^^ic, 36ooffl©v-7^;i'2ttiaM^»i»sn^S8^fe*fc8e>, bi^ 
^%m\z.£.r) iEa tf« L^v^v-^-fe;v2 z>m^\z%, ies & y — 5 

15 #y-7-fe;i^2§fiaWL2 5^*-TSIK, gl9fcl^rJ:5K:> :/U>MBSl 
v-h 2 6£ffi£<Bi!ra#©±fc4WU y-^ir;i/2(DIEffi6^#!#?L2 5© 
£fl!l<3D«» 2 2 fctt*, 7 «Jfim 2 5 0>£tt®WNl 2 2 fc«KtJ«fc 5 

^-fe;U2£#Jt?L2 5i:tyhU, ±^e>i¥JE#:2 7 fc«kD y-^-fe;^2 

LT#mL2 5fC&#>&^ 0 1 OtCjKf IE«6 £ft«7 £**t*S*r* 

20 &H&2 2(Diti2 8 £¥m&m2 9 £fcSB5*£ii-S. «S6, 7 <h¥ 

RMtU ¥ffi$U8l2 9£«@6, 7\znmt£-&&o 

&\z, msJMlz&^T, m 1 IIZtfT^dIz, #«coy— 9-fe;V2&S*L/ 
fc^U > bfijfc^- h 2 6 0±TM@iC t^OJSW&^JfcWflB**** MM** 
25 EVAtfH, ^U3->«t*) a*&fcSttJR£3-' 5V>^bTj&>5, ^tl 

■fe;i/2*«f|^jh-rs*«W3 ISfJStS. £<0<fc5K:, #t©V-7tJl/2 
&S*bfc^U > hK*^- h 2 6 &&mttZ 1 <OrtiJfc««>^4fcfc«fl&itlh 



9 



WO 03/094248 



PCT/JP02/04415 



z<D±mm,m^*)V3 sra, ±^fr$&&±mK&&ftT&£o\zffif&t£nz> 

05 It, X#^^m^W> I'Jl^l/^I^E #U#— #*-M» 
J*bT*>«t-^, H&|B^S*t3 lJ*frfitf$?L2 5rt©IBWfct>^K£nS. 

3fca**3 1CTM3 1 att»$«m^400 -600 /imW^tl, ttB 
1*3 1©±®13 lb(W$^J^.»0 -400 Mm^^^n^o 

io &^»na^©i/>x§ii3 2«$ns. mu ^Rft^oi^>xgB3 

ZL<DX^MW^)V3 5<D$mm&3 6 «0 1 3<D£o\zUZ> 0 3600^@(DV 
15 Miaf 2 3a^0, ftlSf H2 4©i^»^«f 2 4 ai:)5:5. 

012 ? xmnw^jv 3004 waste ml 3 1 <D±mm 
3 1 b*^jRb^:viiaa53 4^^?^^n, m^<oiE$m^2 3 a t^S«H? 

2 4a«3 4fcIttJLW-5. 

20 7-fe;U2tt, ftSSt^lOO mW/cm 2 ©*H^e*S^e*r*i:#llO. 6V 

<£>3fc©«:*j£^3=U *NMWfc/ , ?*;W 3 5 tt, 6 0<@©y— 9"fe;i/2ft1tt5!I*« 

iBffi*HP2 3 a^iiffi*H?2 4a^bT> WW 3 5 Srift^J 

**©*HI««L/t*;i/3 5 *EWS9*Lfc«*wU 015H 1tfC©±^«?& 

A^;i/3 5 *&wM&mstz.m*7fct . 

1 0 



WO 03/094248 PCT/JP02/04415 

05 S©ftfc^bT^«^&"pJtr?&3;^ d ©*»«?&/ WW 3 5 HjeWt 

V-^-fe;i/ 2 ©^Slt-r§^a©Mltm 3 3 X»R»«ft«W-* 

10 ^U>hE*^-h*Wl»*K©^ri5«li*t?«l**tlWS*t, tl*t3 1 
#4fcK©£»j&|iMgj&> 6 & 0 * > bE»>'- b26 ©1?$ *>/Jn$ < , y U > h 

*»*}l!l/WP3 5tt, 2^ffiM^iC ! b3^M^)^ ! b^BltgT^^o -^-©fc 
8?). litt-WlW*'^*©*^ ©*»#©tt®JK©3l®^t>*StWI6JciB11bTffi 
15 ffl-r§dt%Rl^T*§. 08*-fc£, g»*©#5*>f ©^BKlflfiD'O^fc^lRT'fe 

Vi e JI©*fi§tttfte/Wl/3 5 fc&^Tte, 1 tfiC©yU > MB* 5/— h 2 6 \Z&%t 
0V-7"fe;V2$^ji/uT, 7-fe;V2©lfiSS^lRl*Sf»*«mL2 5T 

20 #J#U #V-7t;V2CtS6, 7SyU>hfi3i»2 0 

±mmt&rt*)V3 5©/p$^iS]©s^4 , r B mg^i^©^u>hia^ 

i/-h2 6 *Jfi#&tT©T?* ^»©y — 9-fe:>2 ©±TMW~ l^©yj > h@B 
25 S*t3 l^^fc^^^flgTO©^ffl*^ / >^<b, *HMt»/WV3 5© 
7 r U>MH«^-h2 6©^U>h@H^2 Ofc«fc0» ^»©V-9'fe^2 fcit 

M*jgsfcbT**fc8eK Bi^afcW3:<kof^»^©v-9'fe;v2*«#fiEbT^ 

1 1 



WO 03/094248 



PCT/JP02/04415 



^{c, ±mnwi*)i<3 s^mm^n^mz^MT^miz^xmrn-r^o 

10 1) 016^-f<fc5^ 7V>bmmzs-h2 6A\ZM!&'T%ftmi2 5A 
•fe;i/2©l*KDm^6, 7^MT^^U>hSa^^H2 2 A©"HSr^:^<^ 

15 23 @17l;itJ;5}:, XU >M2^5>-h 2 6 B£JB»r3^if?L2 5 B 
ZJE^Mmzm^WXtefoZtf. MM2 5B0»l:H V-^-fe;l/2 

■fejl/ 2 ^gf bfc^Cii t T 1 6 , 7 \Z^m-tZ> l^tB)t2 2 a 

«$n§. eme> i*KD^m>t2 2 araxu ybmmommz 2<D^^m 
20 mufcfe^T^D, ti6, 7 tmu2 2t.(ommwfi^<n.^o 

3D Ell 8^TJ:5fC, iufEl/>XS&3 2$fHtT, 1©±I1 

.<Dm\z&fr&&tcfcmxmmT%®\ziftmx&z> C! mi 9\zjK-t^o\z, z\ 

(D±mmW^)V 3 5 B©T®(C±^f>O^SrV-^ii;l'2 
25 Sf*M4 O^LTfeiK 

*f(DTMiJt^±^e><D^^y— ^-fe;v 2 <D#^l*2i*3&Masi©&lt^i4 

1 2 



WO 03/094248 PCT/JP02/04415 

flats, mmo)^.mu3 i0±ii3 1 btm&<Dwm4 2&mf2>. K$tm 
4in mx\%*T>v*Q<Dnm>wm^Mfc~r%&. T)v*~v2±m~?mi& 

05 ^^#|f^) T^bT%)«tVio 

io w<mm'?&z>frtb, m?m& (/ivnx (D^-^yjvummiz 
mvtz.v- : 7%m i =L-y v &®ifFr z>z\t #t # § . 

EI 2 2 K5*T:fc»*?&/WW3 5Ett, 021 £ |ig#©*ji©*»«&/Wl/ 
©±TMI^ Wb^/7X v-- h 4 4,4 5 SWO^ftfc 

feOTab 0 2 3 fc3K"r*»tti6/ 3 5FH El 2 2 ©:*:HMS?6/ 3 
15 5 Efc^^STSC^^yX^- h 4 5 0ftfc>0fc, &«»©E«1SI4 

rau *»©y-9i:;P2*ia^JsaH!bfct>© , T?*o, ^^ia^ei (v) 
mn^)v<Dmm.nmmm<D^-^)V2^mmmmm'r^mmm^iivx\tm^ 

25 

1 3 



WO 03/094248 PCT/JP02/04415 

sa*£Srrsii\ iT4>t*^i-SB^t§iti:^§. £©!§£-> 

9 ] MIB^»^(D^mmA 0 ^;i/ 3 5 fc&ViTte, h@5$a>— h 2 6 

20 Mtr&MtVxmWVtztf. V—?±:)V2<Dmttfo&ffll&irZ>¥m>&tVX}Z. 

, pfxiinfoGe &wmmx$>K>> (MZM* G a A 

s, GaSb, InSb, InP, InAs^) fejtffl pJ£gT&3o 

1 4 



WO 03/094248 



PCT/JP02/04415 



05 WM^W0 9 8/1 5 9 8 3ntem\zmmistttetmMT*&Z><DX, £ £ 

EI2 6fc^T<£5£, W^y-f ^- F 5 0 ffiftl.O -1.5 mmCnf 
GaAs^^5$f^5 1 *<0*iBjfi#a5fc^jS£n&®^®i|*<0p 
?«fcJf 5 2 g«t©pn^5 3t, »«5 4Rtmffi5 5 Stfte 
10 Ml5 6^t^&!5:5, if*#5 1H pnS^&5 3d^58^-rs#^i»© 
tf— *fc&&*940 ~980 nmt^^CS i ^inbfen^G a A s 

pffetl5 2(DtI®^illl^2~8 X 1 0 19 cnT 3 T&£o 

15 UtttY.. 74Yb 0 . 25 E r 0 . oiOC 1 

*U JIM^^t^t^f itTttYo. , 4 Yb,. uE r o. oiF, *«jtffl$ 
tU ff^5!4$t5S^aa:LTfiYo. , 5 Ybo. ssTm.. do. F 3 rffttffl 
StlSo f0fB©l^M5 4 (ff£l jam) ttZ n£ 1 %^JPb^:AuT^$n, 
ii5 5 0?S1 //m) SGetN i ^S^JnbfcAuT^^tlTV^o 

20 COfetO^^^ H 5 0 l:*^T{i, 5 4 !i^ig 5 5 1 . 4 
VO«BE^Jn^tl-S<h> GaAs©png^5 3^e>^S^j940 ~980 nm<D 

25 mX-fc S&ia^'J > MM**"- b 2 6 ©^T©«»?L2 5 ^£3££3§££12: 
flSCDflB 1 ** &»«flJ©SBRFfc*Sl 6 0X1. 4 VOifiiBWBE&fflbirr* 3600® 

l 5 



WO 03/094248 PCT/JP02/04415 

ffiTtS^WVSiJJtSiltfeTftS. MfB©W0 9 8/1 5 9 8 3^ 

SKdSBfcb'fc.k'Sfc, tuisR, g, b m, m m&muDmt&'i h 

05 ^U^/utz^l 9-©5*-f X:/ W &rc\t% v-^UV&mi&tZ Z\ h fcT#£ 

10 5IRTfc*&<, 1.0 mmKT, ^ttl.B mm^Jii'r^ 

MiB©^©^^^— H 5 0 omttW 5 1 £ ITU 

13] ME© 12] fflK:KWUfecfc , 5fe^/WV*2*ttiBW^3^ttiSW 

\zmmmmmzMj&tz>m&\z\z, *<Dmtn*)v&m^Ts 11127, 02 

;V6 2fc^, flftE©*HHim/Wi'£H«lfc, *3fc£ift«ffi©fc3«#:© a NMlc 
nn6©*®fc*^/wv*teo#^, ei©^A o ^;i/©^®ic^ 

l 6 



WO 03/094248 



PCT/JP02/04415 



WO 03/094248 



PCT/JP02/04415 



atotriMfcai©-* h u v ?xmzmmi*nm&<D¥&fcm?**:«-mm-2&x 

mzvxm^nitz\t^mtr^m^(Di^mm2m\zmm<D^x\mytm 
4 . mtmmmmmo^mmumxm^ n. mtttmmm^*)v& 2 # 
20 m2mizmm(D^x^mytm/^jVo 

0 ^uwzwmzMi&isntc z. t *t&wi£?z>m&<DW.mi% 2 m\zte,m<D^x 

m^nrcz\t^WLLT^m^(Dm^m2mzmm<o^x^ytm/^)io 

1 8 



WO 03/094248 PCT/JP02/04415 

miEd tat c t &&WLtTz>m&<D®.mm 2 mz^m<o^.%x\m%m^)Vo 
05 <D^^<Du>xm^mm<D^m^m^\zM^-r^iiLm\zm^.vft z. t 

10 10. MfB^X«^ffl/^^;i/©^X«^#J^S^#J©^®^fc^ 

t.hm<Dmmzififo-?z> i%b<Dmmfrx&~ox. mmvx mcDmmizmmt 
& 1 ttvmmfrfim&z ntc z t &&m. t-r^m^mmm 4 mizmm<o^x 

20 .13. mwmM(Dnm^n^m\z^^ti. zvmmizxyxwtxfex 
=77,ws~ v mm t>*at z t *wwi £~?%m$t<z>mm% 2 m\z^m<D^ytx\t 

14. mmmm<Dmm&¥nu :s fmz&j&-2ti, &ytx\mytw<D¥-mz},z 

\,z^xu^^tc^x^ytmA^)v^mmT^mz^x, 

1 9 



WO 03/094248 



PCT/JP02/04415 



mzmm?z> z. t zmmt-t zm^ommm i 5 m\zum(o^.%x.nm%mn^ 



WO 03/094248 



PCT/JP02/04415 




1/10 



WO 03/094248 



PCT/JP02/04415 




WO 03/094248 



PCT/JP02/04415 




3/10 



PCT/JP02/04415 




4/10 



WO 03/094248 



PCT/JP02/04415 




25 

^'V* ** J 

= = = [|Kn3jjO|]Ui}C^]Usf 

1 Pv^, JVi^S Pv,**. Fv,* 

II II II II II 



I ltf-VJ U*-V 

1 P^*. P^. P^J 

ii n ii it ii 

\(KA iKAi^AtKAi^A \ 
M u ii i* ii n 

ii ii ii n ii ii 

I sVfl P*>* (KA &A F*A IV 

II II II II ^ II 
ii ii ii ii H „ »• _ i 

_ J a? 1 ^ a? a?*^ a?* x y i 

^<v* i r"V>* 1 1 ^V>*i i ^i&P 1 4 
1 1 ii ii ii ii ii ^ 

% \V»*l l *<V*I I 1 1 ^ 1 1 

II II II •! II „ H „ 

_ JStf m?"^ 4?^ |tf ^ ^ 

■ j fl±A r%>** fV*. yv> 



i iKA iKA iKAjft>A fr*A &*A r 

ii it II .41 1 II H II 

ii ii ii ii ii ii n 

L**vj l^'-v! 1.-/-VJ Stf'vJ 'tf'vj I . 

SWS M W KA KJ\ r - 

*i 1 1 n ii ii ii „ ii 
ii ii n ii it ir 

II II II II lb-. U- 

\A (\A (KA &*A ft*A fi*A f " 
* *i n M H M H 

^ jVsfl iV.** ivi p^vfl r ■ 



-•>,'! ! • «s*. < I -'--.ii.-a-t- '- 1 



1 1 ^5 i i 1 1 1 1 *V„* 1 1 1 1 

,11 II II H „ H „ 

rMS p ^ KA pJZ r ~ ~ 



24 



»^ 1 1 „ 1 1 it „. i> ^ 1 1 ^1>. 1 1 



====! 



34 



@13 



© 

A 



36 



0 



238 -WrWrH-rtt 

■-W--M--H--W 



H>H>I- 



,,v 24a 



i i I 

23a J"l>fWw^ 



24a 



5/10 



WO 03/094248 PCT/JP02/04415 




6/10 



WO 03/094248 



PCT/JP02/04415 




7/10 




8/10 



24 



47* 



47 — CH — ~K1 K3 D>l DH Y\ 

Z^N_ _NL JA- JSL -N- JM- 4?U 
__JM_ _N_ J/L JSL _N_ _M_ -Ulu 

<v -"o 

N - N N H N I n J-M ' M-^i 



-J i- 



© 



48. x 48 

-HI — |n| — Ml — Hh 

^^_J| 1|_ 1 1 1|_ 1 1 ||— 1 1 1 1 J 

-\tU\ — \*U\ — \tU\ — |i-Li| — * 



'© 



•© 



9/10 



WO 03/094248 



PCT/JP02/04415 




10/10 



INTERNATIONAL SEARCH REPORT 

r 



International application No. 

PCT/JP02/04415 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01L31/042, H01L33/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01L31, 33 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1940-1996 Toroku Jitsuyo Shinan Kbho 1994-2002 

Kokai Jitsuyo Shinan Kbho 1971-2002 Jitsuyo Shinan Toroku Kbho 1996-2002 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2000-22184 A (Nippon Telegraph And Telephone 
Corp . ) , 

21 January, 2000.(21.01.00), 
(Family: none) 

JP 2001-168369 A (Takehiro NAKATA) , 

22 June, 2001 (22.06.01), 
(Family: none) 

JP 2001-267609 A (Mitsui High-tec, Inc.), 
28 September, 2001 (28.09.01), 
(Family: none) 

JP 2002-50780 A (Mitsui High-tec, Inc.), 
15 February, 2002 (15.02.02), 
(Family: none) 



1-16 



1-16 



1-16 



1-16 



|~x"f Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E* earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claira(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

U CT document referring to an oral disclosure, use, exhibition or other 



"P" document published prior to the international filing date but later 
than the priority date claimed 



T' later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"V document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of mailing of the international search report 
18 June, 2002 (18.06.02) 



Date of the actual completion of the international search 
04 June, 2002 (04.06.02) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PC17ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/04415 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 96/03775 A (Texas Instruments Inc.)/ 
08 February, 1996 (08.02.96), 
& CA 2195098 A & US 5498576 A 

& EP 772890 A & JP 10-503058 A 

& DE 6951993 A 

JP 9-162434 A (Hitachi, Ltd.), 

20 June, 1997 (20.06.97), 
(Family: none) 

US 5469020 A (Herrick) , 

21 November, 1995 (21.11.95), 
(Family: none) 

JP 2001-119093 A (Oki Electric Industry Co., 
Ltd. ) , 

27 April, 2001 (27.04.01), 
(Family: none) 



1-16 



1-16 



1-16 



1-16 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



SBBHMfr 



J|gfflffi#-S§- PCT/JP02/0441 5 



a. &m<Dm-tz&m<o&m (BMHeatas (ipo ) 

Int. Cl 7 H01L31/042, H01L33/00 



«E«r1Tofc«/MWffl. (H^#fF^S (IPC) ) 
Int. Cl 7 H0 1L3 1, 33 



B*fflH^Sf^# 1 9 4 0#— 1 9 9 6^ 



B#BIUI!»f3g£®&#R 



19 7 1^-2 0 0 2^ 
1 9 9 4^-2 0 0 2*£ 
1 9 9 6^-2 0 0 2^ 



Lfc®^— * (f*-*'*— MK-feffi LfcEtS) 



JP 2000-22184 A ( B MflNUSM^tt) 

2000. 01. 21 (77$!)-4L) 

JP 2001-168369 A (fpB tttfe) 

2001. 06. 22 (7r5P-*b) 

JP 2001-267609 A (flpMrtt^Mf y 
200 1. 09. 28 (77?!l-ftU) 



1-16 



1-16 



1-16 



B^U< »tt©4»»Jft3a*Sr*Sr*-*fcii>Kg|ffl-t-* 



r&j W-/<yyb77 5JI-J» 



0 4. 0 6. 0 2 



18.06.02 



B#B#?FJt (ISA/JP) 
0 0-8915 
aCKlFfft B IET S 4 # 3 ■§• 



9 2 0 7 



mm mm { ht-j 

mfS#-§" 03-3581-110 l" ftm 3 2 5 4 



i^PCT/ISA/2 10 (12^-iJ) (1998^7^) 



^1$^- PCT/JP02/044 1 5 



A 



JP 2002-50780 A ($c5££:f±H#W *rv9} 
2002. 02. 15 (7r5!J-.*L.) 

WO 96/03775 A (Texas Instruments Inc.) 1996. 02. 08 

& CA 2195098 A & US 54 98576 A 

& EP 772890 A & JP 10—503058 A 

& DE 6951993 T 

JP 9-1 62434 A (IfcS^feb B tLWtfffi) 
1997. 06. 20 (7r$!J-*U 

US 5 4 6 9 0 2 0 A (Herrick) 

19 9 5. 1 1. 2 1 (77?y-ftU 

JP 2001-119093 A (^m^^tt) 
2001. 04. 27 (77 5D-*U 



1-16 



1-16 



1-16 



1-16 



1-16 



«SPCT/ISA/2 10 (^2^-^<Di^#) (1 998^7^) 



